common. While human rotavirus
strains that possess a high degree
of genetic homology with animal
strains have been identified, animalto-human transmission appears to
be uncommon.
Group B rotaviruses have been
associated with several large epidemics of severe gastroenteritis among
adults in China since 1982 and have
also been identified in India. Group
C rotaviruses have been associated
with a small proportion of pediatric
gastroenteritis cases in several countries worldwide.
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Pathogenesis Rotaviruses infect
and ultimately destroy mature
enterocytes in the villous epithe50 to 100 deaths per 100,000
100 to 500 deaths per 100,000
lium of the proximal small intesFigure 227-2 Rotavirus mortality rates by country, per 100,000 children <5 years of age. (Reproduced tine. The loss of absorptive villous
epithelium, coupled with the prowith permission from UD Parashar et al: J Infect Dis 200:S9, 2009.)
liferation of secretory crypt cells,
results in secretory diarrhea. Brushannual proportion of rotavirus tests that were positive was below 10% border enzymes characteristic of differentiated cells are reduced,
in both seasons (compared with a prevaccine baseline median of 26%). and this change leads to the accumulation of unmetabolized disacA pattern of biennial increases in rotavirus activity has emerged during charides and consequent osmotic diarrhea. Studies in mice indithe five postvaccine seasons (2007–2012), but activity has remained cate that a nonstructural rotavirus protein, NSP4, functions as an
enterotoxin and contributes to secretory diarrhea by altering episubstantially below prevaccine levels in each season.
During episodes of rotavirus-associated diarrhea, virus is shed in thelial cell function and permeability. In addition, rotavirus may
large quantities in stool (107–1012/g). Viral shedding detectable by EIA evoke fluid secretion through activation of the enteric nervous
usually subsides within 1 week but may persist for >30 days in immu- system in the intestinal wall. Data indicate that rotavirus antigennocompromised individuals; it may be detected for longer periods by emia and viremia are common among children with acute rotavirus
sensitive molecular assays, such as PCR. The virus is transmitted pre- infection, although the antigen and RNA levels in serum are substandominantly through the fecal-oral route. Spread through respiratory tially lower than those in stool.
secretions, person-to-person contact, or contaminated environmental
surfaces has been postulated to explain the rapid acquisition of anti- Clinical Manifestations The clinical spectrum of rotavirus infection
ranges from subclinical infection to severe gastroenteritis leading to
body in the first 3 years of life, regardless of sanitary conditions.
At least 10 different G serotypes of group A rotavirus have been life-threatening dehydration. After an incubation period of 1–3 days,
identified in humans, but only 5 types (G1 through G4 and G9) are the illness has an abrupt onset, with vomiting frequently preceding the
onset of diarrhea. Up to one-third of patients
may have a temperature of >39°C. The stools
70
are characteristically loose and watery and
2000–2006 Range
only infrequently contain red or white cells.
2000–2006 Median
Gastrointestinal symptoms generally resolve
2007–2008
Season
60
in 3–7 days.
2008–2009 Season
Respiratory and neurologic features in
2009–2010 Season
children
with rotavirus infection have been
2010–2011
Season
50
reported, but causal associations have not been
2011–2012 Season
proven. Moreover, rotavirus infection has been
associated with a variety of other clinical con40
ditions (e.g., sudden infant death syndrome,
necrotizing enterocolitis, intussusception,
30
Kawasaki’s disease, and type 1 diabetes), but
no causal relationship has been confirmed with
any of these syndromes.
20
Rotavirus does not appear to be a major
opportunistic pathogen in children with HIV
infection. In severely immunodeficient chil10
dren, rotavirus can cause protracted diarrhea with prolonged viral excretion and, in
rare instances, can disseminate systemically.
0
Persons who are immunosuppressed for bone
27 29 31 33 35 37 39 41 43 45 47 49 51 1 3 5 7 9 11 13 15 17 19 21 23 25
marrow transplantation also are at risk for
Week of year
severe or even fatal rotavirus disease.
Figure 227-3 Percentage of rotavirus tests with positive results, by week of year, July–
Immunity Protection against rotavirus disease
June, 2000–2012. The maximal or minimal percentage of rotavirus-positive tests for 2000–
is correlated with the presence of virus-specific
2006 may have occurred during any of the six baseline seasons. Data are from the National
Respiratory and Enteric Virus Surveillance System. (Adapted from Centers for Disease Control and secretory IgA antibodies in the intestine
and, to some extent, the serum. Because
Prevention, 2012.)
<10 deaths per 100,000

PART 8
Infectious Diseases

Percent of tests rotavirus positive

10 to 50 deaths per 100,000

HPIM19_Part08_p1021-p1436.indd 1288

2/9/15 6:24 PM

